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INTRODUCTION

Purpose and cooperation
The ground-water resources of Paradise Valley, Maricopa County, 

Arizona, have been studied "by the Geological Survey, United States 
Department of the Interior, in response to requests from the City of' 
Phoenix and the State of Arizona. The City desired information .In 
regard to the availability of ground water in Paradise Valley as a 
possible source of municipal supply. The Arizona State Legislature 
desired basic data for use in drafting legislation providing for the 
equitable distribution of existing ground-water supplies.

The work was done with funds furnished on a cooperative "basis by 
the City of Phoenix, the Arizona State Land Department, and the Federal 
Geological Survey. S. F. Turner, District Engineer (Ground Water), of 
the Geological Survey, supervised the work.

Location .
Paradise Valley lies in Maricopa County, north of the community of 

Scottsdale, between the Phoenix and McDowell mountain ranges. The 
northern limit of Paradise Valley is indefinite and in this report the 
valley is considered to be limited on the north by a line passing 
through the center of T. 6 N. Paradise Valley merges on the south with 
the valley of the Salt River. In this report the southern boundary of 
Paradise Valley is arbitrarily assumed to be along the Arizona Canal, 
from the SE cor, sec. 17. T. 2 IT., R. 6 B. to the sharp bend in the 
canal in sec. 11, T. 2 N., R. U E. , thence west to the nearest point of 
the Phoenix Mountains, near the common corner of sees. 3« ^» 9* an(i 10, 
T. 2 fl.. R. ^ 3.

Maps and surveys
Most of Paradise Valley is shown on topographic maps of the Federal 

Geological Survey. The Camelsback quadrangle covers most of the valley 
on a scale of 1 mile to the inch and has a contour interval of 50 feet. 
The Cave Creek quadrangle covers the northern part of the valley on a 
scale of 2 miles to the inch and has a contour interval of 100 feet. 
The entire valley and the adjoining mountains are covered by a county 
map made by the Arizona State Highway Planning Survey. This map shows 
township and section lines, roads, and the principal drainageways on a 
scale of 1 mile to the inch. Aerial photographs were available for the 
western part of the valley, which was not covered by the topographic 
maps. The topographic maps, the county highway map, and the aerial 
photographs were all used in plotting field data and in compiling the 
base map (pi. 1).

Climate
Paradise Valley has a climate characterized by hot, dry summers 

and mild winters. The temperature frequently reaches 110 degrees in 
the summer and occasionally is even higher, but the relative humidity 
is low. In contrast to the high summer daytime temperatures, the 
summer nights are usually cool and comfortable.



Tables 1 and 2 show a summary of the climatological data for the 
Weather Bureau stations at Bartlett Dam and at Phoenix. These stations 
are the only ones now operated near Paradise Valley. The precipitation 
and temperature records for Bartlett Dam most nearly represent average 
conditions in Paradise Valley. The elevation at Bartlett Dam is about 
1,300 feet above sea level and the elevation in Paradise Valley ranges   
from about 1,300 feet at the Arizona Canal to 2,200 feet above Jsea level 
at Cave Creek.

A comparison of the climatological data from Bartlett Dam with 
those from Phoenix shows that the temperatures are approximately the 
same, although it is probable that a longer period of record would 
indicate that the mean minimum temperature at Bartlett Dam would be 
somewhat lower than that at Phoenix. The comparison of the data shows 
that the precipitation at Bartlett Dam is greater than at Phoenix. 
The average precipitation at Bartlett Dam during the 5-year period from 
19*40 to 19^, inclusive, was 13-90 inches. The average precipitation at 
Phoenix daring the same period was $.6& inches. The %-year average for 
Phoenix is 7-7*5 inches. Tables 1 and 2 show that the annual precipitation 
is concentrated principally in two periods, one during July, August, and 
September, the other during December, January, and February.

Vegetation -j/
The vegetation of Paradise Valley is described by Meinzer-' as : 

follows: .
"The soil, over most of the valley is a brownish loam, 

. generally containing a few pebbles and small fragments of, 
such rocks as those surrounding the valley. It. is of good 
physical constituency and would no doubt make fertile soil r .« 
for agriculture. Adjacent to the mountains there is a 
narrow belt of coarse gravelly soil which is not sufficiently 
disintegrated to be suitable for cultivation.
"Mesquite, creosote bush, and palo verde make up in large 
part the flora on the loamy soil, and the cacti of : various 
species, including the giant cactus and the ch oil a, occupy 
the gravelly soils at the margins of the valley and on the 
adjacent uplands. Except for the cacti the mountains 
support only very sparse vegetation. In general mesquite 
and palo verde grow in this valley to heights of only 5 or 
6 feet, but some of them in the vicinity of stream courses 
reach heights of nearly 20 feet, having trunks over U feet 
in circumference near the base. The largest measurements 
of circumference obtained were U.5 feet for mesquite and 
U.y feet for palo verde, with estimated heights of 15 feet 
and 18 feet respectively. The specimens having these 
dimensions were growing in the bed of the Verde canal, 
where flood waters accumulate, and they were therefore 
exceptionally well watered but not more than about 20 
years old. 0

Yf . '^ r

Meinzer, 0. B., and Bllis, A. J., Ground water in Paradise Valley,
Arizona: U. S. Ceol. Survey Water-Supply Paper 375, pp. 56-57, 1915,



History of development
About 1895 the Rio Verde Canal Company constructed the Verde Canal 

(see pi. l) , which was intended to irrigate approximately *fi,QQQ acres 
of land in Paradise Valley. Vater was to be stored "behind a dam to be 
built at the Horseshoe reservoir site on the Verde River in T. 8 N. , 
R. 6 E. This water was to be diverted into the canal at a small dam 
about 18 miles downstream. The canal was practically finished when the 
canal company became involved in litigation over water rights and the 
work was discontinued. Later, the Salt River Valley Vater Users 1 
Association made borings at the Horseshoe damsite, although the dam was 
not built until the winter of 19HH-U5. Bartlett Dam, about 20 miles 
below the Horseshoe site, was completed in 1939 an<*- ^oth Horseshoe and 
Bartlett Reservoirs are now used to store Verde River flood water for 
irrigation use on the project of the Salt River Valley Vater Users' 
Association.

Paradise Valley was opened to homestead settlers prior to 191^. 
and many families attempted to settle there. The lack of a surface- 
water supply and the high pumping lift necessary to obtain ground water 
discouraged the settlers and caused the eventual abandonment of most of 
the places. Since that time the principal industry of the valley has 
been stock ranching. Ground water has been used for irrigation only 
during the last few years, and this use has been confined to small areas 
with the lowest pumping lifts.

Agriculture
Land that is suitable for farming is abundant in the central and 

lower parts of Paradise Valley. Precipitation is insufficient for dry 
farming, and there is little likelihood that surface-water supplies will 
ever be made available for a substantial part of the irrigable land.

For many years, stock raising has been the principal agricultural 
development of Paradise Valley, In recent years, under the stimulus of 
high prices, several irrigation wells have been drilled in the lower 
part of Paradise Valley, north of the Arizona Canal. At the present 
time (19^6) 1,000 to 1,500 acres is irrigated with water pumped from 
wells. The principal crops are citrus fruits, cotton, alfalfa, and 
barley.

Previous investigations 
In 1lH, 0. E. Meinzer and A. J. Ellis^/ made a reconnaissance

survey of the geology and ground-water resources of Paradise Valley. 
As the publication describing their work is now out of print, data 
from it were used freely in preparation of the present report.

LAUD FORMS
Paradise Valley is a gently- si oping alluvial plain formed by the 

filling of the trough between the Phoenix and McDowell mountain ranges 
The valley comprises an irregularly- shaped area of about 2^5 square 
miles, with a length of about 20 miles and a width of about 10 miles.

.Meinzer, 0. E., and Ellis, A. J. , Ground water in Paradise Valley, 
Ariz.; U. S. Geol. Survey Water-Supply Paper 375, 1915.



Meinzer and TSllisr1^ "believed that the drainage basin of Cave Creek is 
important with respect to Paradise Valley. They state:

"...Cave Creek, an intermittent stream that drains about 
225 square miles of mountainous country north of Paradise 
Valley, formerly no doubt flowed southward through 
Paradise Valley but now flows across only the northwest 
corner of this valley.. .Paradise: Valley is closely, 
related to Cave Creek in both its physiographic history 
and its ground-water supply,..."

, . Tke...yalley floor slopes generally southward^ and the axial draw ; .- ' 
lies near the Phoenix Mountains. The surface gradient in the central 
and lower parts of the valley ranges from 25 to JO feet to the mile. 
The surface gradient increases to well over 100 feet to. the mile in the 
northern part of the valley and along the McDowell Mountains on the 
northeast side.

The McDowell Mountains on the northeast side of the valley have a 
maximum altitude of U,022 feet above sea level. They form an unbroken 
chain from the outlet of Paradise Valley northward to the granitic 
plateau that extends toward the headwaters of Cave Creek.. The Phoenix 
Mountains on the west side of the valley have a maximum altitude of 
about 2,700 feet above sea level. The Phoenix Mountains are partly 
buried in alluvial fill, which extends through some of the lower 
saddles. Both mountain ranges are rugged. 'Their slopes are precipitous 
and have little or no soil.

GEOLOGY
The descriptions of all rocks of greater age than Quaternary are 

grouped under the heading "pre-Quaternary rocks* in this report, because 
only the Quaternary rocks are of hydrologic importance.

Pre-Quaternary rocks

Pre-Cambrian rocks - .  
Igneous and metamorphic rocks of pre-Cambrian age form the major 

part of the Phoenix and ilclfowell mountain ranges. In the order of their 
abundance, these rocks include schists, granites, quartzites, gneisses, 
and slates.

The pre-Cambrian schists that constitute a major part of the Phoenix 
Mountains and a large part of the McDowell Mountains are of varying 
composition. Pods and lenses of massive quartz are of frequent occur 
rence and both jasper and epidote are usually abundant. Slate commonly 
occurs with the schist in the Black Mountain area directly south of 
Cave Creek Station.

In both the Phoenix and the McDowell Mountains the schists are cut 
by intrusions of porphyritic and fine-grained granitic rocks. None of 
the intrusive rocks obcerved a.re of great size nor have they caused 
marked effects upon the attitude of the enclosing rocks. The intrusive 
rocks have produced some metallic mineralization of the schist at 
various places in both mountain ranges, but in no place thus far 
observed has the mineralization been of sufficient extent to be of 
commercial importance. Harrow pegmatite dikes cutting the dark gray

IT
Meinzer, 0. X., and Ellia, A. J. ,op:cit..p. 51.



sericite and mica schists are exposed along the south face of the hills 
in sec. U, T. 2 N. , R. U E. These dikes are deeply weathered and disin 
tegrate rapidly at the surface.

The schists have a predominantly northeast strike and have a 
generally steep southeast dip, apparently as a result of block tilting. 
Folding is slight or absent in the schists, and although faulting has 
probably been extensive it is largely obscured.

The outcrops of steeply-tilted schists appear to be conducive to 
the downward percolation of surface moisture. However, exposures in 
numerous mine shafts and prospect pits indicate that the schists are 
extremely hard and compact more than a few feet below the surface. 
Therefore, the effectiveness of the schists as a medium for the storage 
or transmission of ground water is slight.

Granites of at least three varieties have been observed in the 
Phoenix and McDowell Mountains. The most common and most widely dis 
tributed variety is a medium-coarse to very coarse-grained, light gray 
rock composed of orthoclase feldspar, quartz, and biotite mica,, and it 
contains many inclusions of a darker porphyritic rock. This granite 
forms the northern end of the McDowell Mountains and the plateau that 
extends to the headwaters of Cave Creek. 'The granite weathers readily 
into large, rounded boulders. This granite is the source of the arkosic 
material that covers most of the upper part of the valley.

The same variety of granite is found in the Phoenix Mountains near 
Cave Creek (sees. 22 and 27, T. ^ N. , R. 3 E.). In this locality the 
granite is of smaller grain size than that in the McDowell Mountains. 
A fine-grained biotite occurs in the same locality as an intrusion into 
the older granite. This intrusive granite is not as highly altered as 
the older enclosing rock. It is exposed on the surface and in the under 
ground workings of the Jack 'White mine (SW cor. sec. 15, T. UN., R. 3 13.)

The third variety of granite observed ie a coarse-grained, pink 
rock, heavily chloritized and kaolinized, which forms the eastern portion 
of Camelback Mountain, sec. l6, T. 2 N., R. U E.

G-neiss is exposed in a small area on the west side of the Phoenix 
Mountains, outside the limits of Paradise Valley (pi. 1, sec. 19. 
T. 3 N. , R. 3 S.).

Small areas of fine-grained quartzite associated with schist are 
exposed in the McDowell and Phoenix mountain ranges (pi. l). The 
quartzites are not water-bearing.

Older sedimentary rocks
No sedimentary rocks older than Quaternary were found within the 

limits of Paradise Valley but an outcrop of such rocks was found on the 
western end of Camelback Mountain (sees.17 and lg, T. 2 N. , R. U E.) 
and is shown on" plate 1 as "older sedimentary rock".

Cider volcanic rocks
Volcanic rocks, most of which are of Cretaceous or early Tertiary 

age are widely distributed. They consist of rhyolite, dacite, andesite, 
diabase, and basalt, and occur in numerous places in the hills and 
mountains that border Paradise Valley. In the hills extending northwest 
from Cave Creek Dam and in a parallel range of hills 3 miles farther 
north the volcanic rocks have been extensively metamorphosed. Definite



schistosity (platy structure) has been developed in some areas, but 
nietamorphism has not progressed sufficiently to obscure the original rock 
constituents.

In general, the pre-Quaternary volcanic rocks are impermeable 
except along faults or fracture zones. A notable exception is in sec. 16, 
T. 5 fl- t &  5 35.   where a well drilled on the Brown Eanch obtained a good 
supply of water in these rocks.

Quaternary formations
Vesicular basalt and the alluvial fill that appears at the surface 

in Paradise Valley are the only formations that can definitely be 
assigned to the Quaternary system.

Basalt  
Bather thin flows of dark gray and reddish-brown vesicular basalt 

cover small areas on both sides of Paradise Valley. Wells have been 
drilled through this rock into the underlying alluvium, thereby 
definitely establishing the age of the basalt as Quaternary, feathering 
causes a ran id surface disintegration of the basalt into rounded boulders 
and clay. The clay effectively limits the depth to which the weathering 
may penetrate. Tor this reason the basalt cannot be considered of impor-' 
tance for the storage or transmission of water.

Alluvial fill
The great mass of alluvial fill that has been deposited within the 

rock trough of Paradise Valley is/ so far as can be determined from 
exposures and well logs, similar in character to the materials found in 
the other basins of this region. The lower and central portions of the 
floor of Paradise Valley are covered with a brownish-colored silt. 
Toward the northern end of the valley this grade* into a sandy silt, which 
in turn grades into -& coarse, arkosic sand where the valley approaches 
the granitic "borders on the northeast and north. Layers of caliche 
occur at or near the surface in many localities around the edges of the 
valley. Beneath the surficial materials there extends downward, to 
undertermtned depths, a succession of sediments derived from adjacent 
highlands to the north, east, and west. These sediments are clays, silts, 
caliche, sands, and gravels. Beds of any one type of material are not 
continuous, either vertically or laterally, for any great distance, nor 
are they in any definite order of succession. The logs of two wells 
drilled in close proximity generally differ from top to bottom, so that 
the logs of wells cannot be used to predict the depth at which any 
particular material may be anticipated.

Source of alluvial fill.-The presence of large boulders ̂ and the 
subangular form of the gravels in the alluvial fill of Paradi-se Valley 
indicate that this material has not been transported a great distance. 
A part of the fill in Paradise Valley was deposited by Cave Creek, 
although it is possible that some of the mate-rial was brought into the 
valley by streams that formerly drained the New River-Agua Fria area. 
The series of hills extending northwest along the axis of the Phoenix 
Mountains, from Cave Creek Dam to the high country west of the Agua Fria 
River, form a chain in which the gaps are the outlets for Skunk Creek, 
Hew River, and the .agua Pria River. Remnants of Tertiary or younger



lava flows occur at many places along this line of hills. It is possible 
that these lava flows obstructed the channels of the above-named streams, 
Arcing them to follow temporary southeasterly courses into Paradise 
''"alley. Large quantities of material have been required to fill the 
structural trough of Paradise Valley and its continuation between the 
north end of the Phoenix Mountains and the main mountain mass to the 
north, and it is difficult to attribute the source of this debris to the" 
comparatively small drainage areas of Cave Creek and the adjacent washes. 
^i. logical assumption would be that at least a substantial portion of this 
debris came from the much greater drainage areas of New River and the 
.tigua jfria River.

The filling of Paradise Valley probably occurred during several 
different stages of deposition. The character of the deepest deposits 
is unknown, but wells in the valley have penetrated stream-laid material 
to depths of more than 800 feet. The alluvial fill near the surface in 
Paradise Valley is Quaternary in age, but some of the deeper fill is
 oossibly Tertiary. As no fossils have been found in the fill, no definite 
statement can be made as to the age of the alluvial fill, except that the 
UTjper part is Quaternary.

The maximum thickness of alluvial fill in Paradise Valley is not 
known, although several wells have been drilled to 500 feet and one well 
(Ho. 1782) has been drilled to 972 feet.' Hot one of these wells is 
kn~wn to have encountered bedrock, and for this reason the depth of fill 
is assumed to be at least 1,000 feet. The alluvial fill in the Kesa- 
Tempe area immediately south of Paradise Valley is known to be more than 
1,300 feet in thickness  (

A series of stream terraces such as occur in some other valleys 
was not observed -in Paradise Valley, although stream terraces are 
T>rominent along the Salt, Agua Fria, and Verde Rivers. If a series of 
terraces existed in Paradise Valley they have been completely obliterated. 
The floor of Paradise Valley and its continuation to the northwest cor 
responds to the third or highest terrace of the Agua Fria River. The 
absence of terracing throughout the northwest continuation of Paradise 
Valley, as well as in the valley itself, suggests that some factor in 
addition to changing climatic conditions was responsible for the formation 
of terraces along the Agua Fria River. Climatic changes alone presumably 
would have produced similar results over the entire area. The terraces 
on the Agua Fria River might have been formed an the stream cut its way 
downward through successive barriers of Tertiary or lator lava flows. 
There has been no erosion in Paradise Valley similar to that which has 
exposed a rather extensive area.of conglomerate along the upper Agua 
Fria Paver.

It is probable that a similar conglomerate also underlies the upper
 oortion of the alluvial fill in parts of Paradise Valley, .a similar 
formation in other parts of Arizona is known as the Gila conglomerate. 
It is -oossible that some of the cemented sand and gravel reported in the 
logs o^ wells in Paradise Valley may be G-ila conglomerate. No surface 
exposure of this formation has been found in the valley.

^J ' '
Lee, V. T. , Underground waters of Salt River valley, Arl'z. : U. S.
G-eol. Survey Water-Supply Paper 136, p. 115, 1905.
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'fater-bearing beds of Band and gr«tvel occur throughout Paradise 
Valley. The most productive aquifers in the valley are the coarse sand 
and gravel strata which, presumably, mark the old buried channels of 
Save .Creek, New River, and *gua Pria River. These aquifers are widely 
and irregularly distributed ifi. the southern part of the valley, owing 
probably to the meandering of the -streams as their gradient diminished. 
In the northern part of the valley two wells (Nos. 1782 and 1787) have 
standing water levels 670 and 626 feet below the surface, respectively. 
Wells 1781 and 1783 were dry. The failure to find water in these wells 
does not necessarily indicate the absence of aquifers but may indicate 
that the wells did not penetrate to sufficient depths to enter saturated 
beds. Deeper drilling in this part of the valley will probably show the 
presence of water in quantities sufficient for domestic and stock use, 
but the high pawning lift required would make it uneconomical to use the 
water for most ^agricultural purposes. The writers found no structural 
features in the valley or in the bordering mountains that would indicate 
the presence of artesian water in Paradise Valley. In the northeast 
part of T. 5 H. , R. U B. , seven wells have standing water levels less 
than 150 feet below the surface (table 3» P1 - *)   showing the presence 
of a zone of saturation above the underlying granite pediment. The 
ground water is much nearer the surface on the granite pediment than in 
the part of the valley to the southwest.

GROTTO

Occurrence
Ground water occupies the pore spaces of the lower part of the 

alluvial fill of Paradise Valley. The alluvial fill is comprised of 
alternating, relatively discontinuous lenses of clay, silt, caliche, 
sand, and gravel. Tables 3 an^- & list records of wells in the valley. 
Table U gives logs of wells in the valley, and tables 5 and 7 give 
analyses of water samples. In the southern part of the valley, 
recently-drilled wells have penetrated aquifers of relatively high 
permeability and are reported to produce as much as 1,800 gallons a 
minute with drawdowns of 30 to 50 feet. It is reported that wells 
located in sees. 11 and 12, T. 2 N. , R. U IS. , penetrate the principal 
aquifers at depths of 100 to 150 feet and that a well about 1 mile 
farther south, drilled to a depth of ^50 feet, failed to penetrate any 
highly productive aquifer below, a depth of approximately 150 feet. 
The depth to water in this area is about 100 feet. The depth to water 
increases rapidly to the north, and therefore the pumping of water for 
irrigation is uneconomical more than 2 or 3 miles north of the Arizona 
Canal. Farther north (BVj sec. I 1*, T. 3 F. , R. U 15. ), at the U. S. 
Army Cadet Training School (Thunderbird No. 2), the wells are not as 
productive, each well yielding less than 200 gallons a minute with a 
drawdown of about l6o feet, according to reports. It is possible that 
wells of larger yield .might be obtained in this area if the deposits 
representing the buried channels of Cave Greek could be located. North 
of Thunderbird Field there is ground water in sufficient quantity for 
domestic and stock use. However, because the slope of the water table 
is less than the slope of the land surface, the depth to water in the 
deep alluvial fill increases rapidly, both northward along the axis of 
the valley and toward the mountains on* each side. Ground water is found



within 150 feet of the land surface in the area underlain by shallow 
"bedrock in the northeastern part of T. 5 N. , R. U E, , as stated pre 
viously, and in the western part of T. 5 N. , R. 5 E.

Measurements of water level could not be obtained in enough wells 
during the present investigation of.Paradise Valley to determine ground- 
water contours. Most of the old wells have been destroyed, or they have 
caved because the casings have disintegrated. A pumping test was made 
on an irrigation well near the Arizona Canal, (well l6lS, pi. 1 and 
tables 3 and- *0 t to determine the water-bearing characteristics of the 
principal aquifer. This well is owned by the Salt River Valley Waiter 
Users' Association. AS the pumping did not measurably affect the water 
levels in other wells during the test, the recovery method described by 
Theis5/ 'was used to compute permeability. The well was not pumped for 
several days prior to the.test, so that the cone of depression caused by 
previous pumping from the well had almost disappeared. The well was 
th.en pumped continuously, for 7 days and shut down. The recovery of the 
water level was then measured for 5 days. An unused well about 1 mile 
distant was measured periodically to determine regional changes in 
water levels during the test. The transmissibility was computed to be 
116,000 gallons per day per foot, that is, 116,000 gallons per day 
through a section of the complete aquifer a mile wide under a gradient 
of 1 foot per mile.

Recharge
The channel of Cave Creek throughout its length is underlain by 

gravelly material, and the seepage from stream-flow upon this material 
constitutes the principal source of recharge to the ground-water 
reservoir. The stream-bed material is poorly sorted and unconsolidated 
and the particles range in size from fine sand up to boulders several 
feet in diameter. The material appears to be highly permeable.

Recharge to the ground-water reservoir of Paradise Valley may be 
attributed to four sources: perennial flow in the upper reaches of the 
channel of Cave Creek, flash floods caused by violent summer storms in 
the drainage basin of Cave Creek, flash floods in the sandy beds of the 
larger washes that drain the Phoenix and McDowell mountains, and seepage 
into materials that underlie the Arizona Canal. It has been found in 
tests on Queen CreekH/ and on the Santa Cruz River and Rillito CreekZ/
that clear water from slow winter rains percolates into the material 
underlying the stream channel up to 15 times faster than does silty 
water from flash floods. Several springs near the sources of Cave Creek, 
the most important being Seven Springs, flow throughout the year.

Thei's, C. V., The relation between the lowering of the piezometric 
surface and the rate and duration of discharge of a well using ground 
water storage: Am. Geophys. Union Trans., pp. 519-52^t 1935.

£/
Babcock, H. M. , and Cushing, E. H. , Recharge to ground-water from 
floods in a typical desert wash, Pinal County, .ariz.: Am. Geophys. 
Union Trans., Reports and papers, Hydrology, pp. ^9-56, 19^2.

II
Turner, S. P., and others, Ground-water resources of the Santa Cruz 
Basin, Ariz.: U. S. Geol. Survey (mimeographed), pp. ^5-53, 19^3.
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There is considerable evidence that the major portion of the underflow 
of Cave Creek follows some of the old buried stream channels. The water 
table slopes downward from north to south through the valley, indicating 
that the source of supply is near the upper end of the valley. The 
foundation of Cave Creek Dam probably rests upon impermeable bedrock and 
any underflow of Cave Creek at this place presumably would be forced to 
the surface. Inasmuch as no underflow has been observed it is probable 
that the underflow of Cave Creek follows some ancient channel to the 
east of the dam. Furthermore, at the place where Cave Creek flows west 
through the Phoenix Mountains, 2^ miles south of the dam, impermeable 
schist lies very near the surface, and this rock constricts the stream 
passage to an opening not more than 100 yards in width. This barrier 
should bring any remaining underflow of Cave Creek to the surface, but 
no surface flow appears at this place. In addition, the vegetation in 
this constriction does not differ in character or size from that 
elsewhere along the channel, as it would if ground water were forced 
near the surface.

There is a possibility that some of the underflow of Cave Creek may 
move westward into the basin of Skunk Creek, in Deer Valley, from some 
point north of Cave Creek Dam. The surface divide between the two 
streams is low and indefinite and no evidence of a buried hard-rock 
barrier has "been observed. As there are very few wells in the vicinity, 
there are no data to indicate the slope of the water table through this 
area.

Throughout the entire length of Paradise Valley there is no 
indication of the presence of any rock barrier across the valley, nor is 
there.any appreciable constriction at the Ipwer end where it merges 
with the Salt River Valley. There are, undoubtedly, buried ridges that 
extend some, distance laterally into the valley from both the Phoenix 
and the HcDowell ranges, but it is unlikely that any of these go far 
enough to constitute an obstruction to the flow of ground water.

Recharge from runoff in small washes and drainage channels that 
originate in the McDowell and Phoenix mountains is probably less than 
that from runoff in Cave Creek. These mountains receive less precipita 
tion than those hear the headwaters of Cave Creek because of their lower 
altitude. Runoff from washes that drain the Phoenix and KcDowell 
mountains probably flows over permeable materials for a short distance 
near the edges of the mountains. The runoff that does not seep into 
these materials flows onto areas underlain by almost impermeable layers 
of silt and caliche and is evaporated and transpired.

Recharge to the ground-water reservoir from direct rainfall upon 
the silt-covered.valley floor is probably slight. Tests in the Eloy 
area of the lower Santa Cruz Riverj?/ %./ and in the ^ieen Creek area of 
Final County show that practically no recharge occurred from rainfall on 
the desert.

If
Smith, Cr. S. P. , The ground-water supply of the Bloy District in Pinal 
County, Ariz.: Univ. of Ariz. Tech Bull. 87, pp. 12-13, 19*K).

2/
Turner, S. F., and others. Ground-water resources of the Santa Cni2 
River Sasin, Ariz.: IT. S. Geol. Survey (mimeographed), pp. 53-55, 19^3-
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Recharge from water in the ^rizona Canal and from irrigation south 
of the canal has contributed to the ground-water reservoir of Paradise 
Valley. Before the canal was built the water table in the valley sloped 
downward to the south. After the canal was built, recharge from it 
caused a ground-water ridge to develop under the canal, and in 191** the 
effects of this ridge extended about 5 miles to the north (see fig. 1.). 
Pumpage since 191** has reduced this ridge and reestablished the profile 
that existed prior to the building of the canal. Samples of well water 
from the north side of the canal are lower in chloride and hardness than 
samples from the south side, indicating that most of the water that 
seeps from the canal, which is relatively salty, now moves southward to 
the heavily-pumped Salt River Valley.

Discharge and annual safe yield
Both natural and artificial discharge, or pumping, occur from the 

Paradise Valley ground-water reservoir. It is possible that some natural 
discharge occurs through the gap in the Phoenix Mountains north of 
Cave Creek Dam. Probably the greatest quantity of natural discharge from 
Paradise Valley occurs at the entrance to the Salt Hiver Valley. This 
discharge was probably large before the Arizona Canal was built. The 
underground flow was then dammed by the ground-water ridge that formed 
beneath the'canal. This ridge apparently reached its maximum height 
about 1920. As stated previously, it has since been reduced by pumping. 
Figure 1 shows that in 19^5 the water table near the Arizona Canal was 
Uo feet lower than in 191**, and that there was a discharge of ground 
water from Paradise Valley to the Salt River Valley.

There was very little pumping in the central and lower parts of 
Paradise Valley until about 19**0 , when the first land was irrigated by 
water pumped from wells. During 19*& about 5»000 acre-feet of water was 
pumped in this area for irrigation.

The annual safe yield of Paradise Valley as a whole is approximately 
equal to the underflow out of the valley. As computed from the following 
factors, the underflow out of the valley is estimated to be about 6,700 
acre-feet a year:
(1) the transmissibility of the aquifer;
(2) the slope of the water table;
(3) the width of the section through which underflow occurs. 
The average transmissibility of the aquifer is assumed to be roughly 
equal to that determined by the pumping test previously described, 
although additional pumping tests would be desirable to obtain a more 
reliable figure. A round figure for transmissibility of 100,000 gallons 
per day per foot is assumed. The slope of the water table was deter 
mined from figure 1 to be about 10 feet per mile, and the width of the 
section through which underflow occurs is estimated to be 6 miles. The 
underflow may then be computed as 100,000 times 10 x 6 or 6,000,000 
gallons per day. This is equal to 9-3 second-feet or 6,700 acre-feet 
per year.



12

OF W.ATER 

By J. D. Hem

Chemical character of the ground water
The chemical character of ground water in Paradise Valley was 

determined from the analyses of l6 samples of water from. the valley. 
These analyses show that most of the ground waters of the valley contain 
small to moderate amounts of dissolved mineral matter. Ground water in 
most of the alluvial fill of the valley contained from 175 to 350 parts 
per million of dissolved solids. Near the Phoenix Mountains a few 
samples were obtained that were more highly mineralized, containing 500 
to 1,000 parts per million of dissolved matter. At the lower end of the - 
valley, near the Arizona Canal, some samples were collected that con 
tained 1,000 to 1,800 parts per million.

The more dilute waters of the alluvial fill in Paradise Valley con 
tain mainly calcium, magnesium, and "bicarbonate. The more highly- 
mineralized waters near the Phoenix Mountains contain, mainly calcium, 
magnesium, and sulfate. The ground waters near the Arizona Canal contain 
mainly sodium and chloride. The analyses are included in table 5-

Chemical character of the surface water
The surface streams in the valley are all ephemeral, and no samples 

of their waters were collected. However, waters of ephemeral streams in 
the Santa Cruz River Basin are not highly miagjralizedlO/, and it is 
probable that waters of ephemeral streams in raradise Valley contain 
relatively small amounts of dissolved matter. The surface flow of the 
Arizona Canal ia composed mainly of water diverted from the Salt Eiver at 
Granite Reef Dam. The water of the Salt River at Granite Reef is 
generally moderately mineralized, containing mostly sodium and chloride.

Relation of quality of water to use
Nearly all of the waters of Paradise Valley may "be considered 

"excellent to good's/for use in irrigation. The more highly mineralized 
waters near the Arizona Canal contain more chloride and have a higher 
percentage of sodium and are classed as "good to injurious" for use in 
irrigation.

The waters of Paradise Valley are hard, and some of them may contain 
enough dissolved matter to impart a slight taste. In some parts of the 
valley the ground waters contain sufficient concentrations of fluoride 
to cause mottling of the tooth enamel in children who drink the waters. 
The highest concentration of fluoride found in the valley was 3.2 parts 
per million. The water sample containing this quantity of fluoride 
came from well 1776, in the granite pediment area in the northeast 
corner of the valley. Two of the more highly mineralized water samples 
from Paradise Valley were collected near the Phoenix Mountains and they 
contained' between 2.0 and 3-0 parts per million of fluoride.

Turner, S. P. , and others. Ground-water resources of the Santa Cruz 
Basin, Ariz. : U. S. Geol. Survey (mimeographed), p. 76, 19^1.

li/
Vilcox, L. V. , and Magistad, 0. C. , Interpretation of analyses of
irrigation waters and the relative tolerance of crop plants: U. S. 
Dept. Agr. . Bur. Plant Industry, Soil and .ngr. Research Admin.; 
Riverside, Calif, (mimeographed), g pp., May 191*3.
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Relation of quality of water to recharge
The low mineral content of most ground waters in Paradise Valley 

indicates that the principal source of these waters is infiltration 
from ephemeral streams. The ground water near the Arizona Canal is 
similar in chemical character to the water of the Salt River. This 
similarity indicates that the canal supplies a considerable amount of 
recharge to the southern part of Paradise Valley. The extent of the 
area affected by recharge from the canal cannot be determined from the 
available analyses. __,

The report by Meinzer and Ellis^=' on Paradise Valley in 
included analyses of a few ground-water samples. Comparison of these 
analyses with analyses made in 19^6 indicates that the mineral content 
of ground waters north of Scottsdale, along the Arizona Canal, has 
increased. This increase probably is a result of recharge from the 
canal since 191^.

The comparatively high mineral content of a few samples from wells 
near the Phoenix Mountains may be due to recharge from deep-seated 
inflows, possibly through fault openings, or to the presence of 
sediments containing soluble matter in the alluvial fill of these areas. 
Recharge to the alluvial fill from fault springs in the valley is pro 
bably insignificant in amount, because the areas where waters of higher 
concentration were found are small,

Discharge of dissolved solids
The only means by which significant quantities of soluble natter 

can be discharged from Paradise Valley is through ground-water under 
flow into the Salt River Valley to the south.

Excessive pumpage in the southern part of Paradise Valley might 
stop underflow from the valley and cause more highly-mineralized water 
to enter from the Salt River Valley. This would result in an increase 
in the mineral content of ground water in the pumped areas to approxi 
mately the same concentration as that of waters in the neighboring 
part of the Salt River Valley. It is likely that if all underflow from 
Paradise Valley were prevented, salts would accumulate in the ground 
water in the valley because of return flow from irrigation.

SUMMARY *MD CONCLUSIONS
The alluvial fill of Paradise Valley is the principal ground-water 

reservoir. This reservoir is recharged mainly from flows in Cave Creek. 
Some recharge probably occurs along slopes near the mountains and from 
washes and other drainage channels on the desert. Recharge from the 
Arizona Canal and from irrigation with canal water in the area to the 
south has contributed to the ground-water reservoir of Paradise Valley. 
Before the canal was built the water table in the valley sloped toward 
the south. After the canal was built, recharge from it caused a ground- 
water ridge to develop under the canal, and in 191U- the effect of this 
ridge in damming underflow from the north extended about 5 miles north 
(see fig. 1).

H7
Meinzer, C. E., and Ellis, A. J., Ground water in Paradise Valley,
Ariz.: U. S. G-eol. Survey Water-Supply Paper 375, 1915.



T<rells in the southern part of Paradise Valley produce as much as 
1,800 gallons a minute from aquifers of relatively high permeability. 
Farther north wells have not "been as productive but wells of larger yield 
 aight be obtained if the deposits representing the buried channels of 
Cave Creek could be located.

Nearly all of the waters of Paradise Valley may be considered 
"excellent to good" for irrigation use. The more highly mineralized 
waters near the Arizona Canal contain enough chloride and sodium tc be 
classed as "good to injurious" for irrigation use.

Tor domestic use the ground waters of Paradise Valley are generally 
satisfactory although somewhat hard. In some parts of the valley the 
ground waters contain concentrations of fluoride sufficient to cause 
mottling of the tooth enamel in small children.

The safe yield of the ground-water reservoir in Paradise Valley is 
estimated to be about 6,700 acre-feet, but an intensive investigation 
might show a somewhat different value. Because the withdrawal of ground 
water in Paradise Valley now appears to be at or near the safe yield, 
it is believed that additional large-scale developments either by private 
enterprise or by the City of Phoenix will cause a depletion of storage 
and eventual encroachment of highly mineralized water. Therefore, any 
development of ground water in Paradise Valley by the City of Phoenix 
should be considered only a temporary expedient.
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able 3- Records of domestic and irrigation wells in Paradise Valley,
Karicopa County, Arizona

Mo.

1036.......

1037

1038

i<?.32.......
10>40

lOUl

.10.61.......

1.6Q1.......

1602

1603

160^

1605

1606

Ifel. ....

160 g

160.9......... 

1610

Location

T.J N.\Hf,5_E.

........ .SKfc s.e.c.....l6..

IIB^ sec. 17

NEJ sec. 31

SW-J sec. 33

SEJ sec. 33

...........SWi..sec,...33...

T.3 N. ,R.5 3.

...F4Mi..s.e.c......29

T.2 N. ,H.U E.

.....^^i...s.e.c.....£..

KE^ sec. 2

l^-JSE-l sec. 3

KE^SSi sec. 3

NE|MW^ sec. 10

SE^SE^ sec. 10

do.

SV-JWi sec. 11

...SKjS!3Si...iiL as-....n 

B/JSW4 sec. 15

Owner

..l,....l,... .Brpw.n........ ........ .

K. T. Palmer

Reginald Phillips

do.

do.

..W.,..,Xi.....BrQofes.......... .......

.Kc.Cp..rja<a.QlL..........._...........

do.

do.

Van Ben Schuter

VI ck and Fields

Ruth S. Kelin

Mollie J. Smith

R. D. Searles
Salt River Valley 

.Va.t..er..U.s.e.rs..'....As..s.n f.

Martin

Driller

-

_

_

. -

_,

CJ t V,Freelpve

Roscoe Moss

 

-

_

. - 

".,....N,..Brp.-wn..... 
Fred . . 
3 eaucamp

Date 
com 
ple 
ted

19^5

_

__

19^1

^

iaUo
19UU

19UU

-

-

19^5

19.25.....

1927
...................

De-oth 
of 

well 
(feet)

800

'39

120

110

,........5£.......

Jta5....
1*50

_

2Ug

210

-

265

215

......283......... 

202

Diam 
eter 
of 
well 
(in.)

$

6

_

g

g

g

6

20

20

6

6

6

-

12

......?k.................. 

20

a/ Measuring point was usually top of casing, top of pump "base, top of
water pipe clamp, or top of well curb. 

b_/ C, cylinder; T, turbine; G, gasoline; E, electric motor; W, windmill;
H, hand.
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No.

10^6

1037

103*.

1039

1061

1601

1602

1603

l6oU

1605

1606

..........1.6.0.1.

160$

1609

1610

Water :
Depth 
below 
measur 
ing -ooint 
(feet)^a/

28.0

_

50 e/

37. 5*/

y^l

180. U

116

119.2

113.5

-

e/

100.5s/

Level
Date of 
measure 
ment

June 7, 
19U6

_
June
Feb." 

19^6

do.

Nov. 10,

Oct. 10.

do.

do.

19U6

-

Jan.
19U6
Dec.

July 
19^5

Pump 
and 

power

C.G

" Cr

C.G

&one

C.Gu

2.»

None

0.1

3,1

C 1

C '

ITone

T 1

f.l

Use 
of 
water

£/

D.S

J? 5

D

3?

JD . ..

IT

I

I

H

D

P

D

JD..............

K

I

i

Remarks

Reported discharge 30 gallons a

-

.

Reported depth to water 22 feet in

-

« »

«_

-

-

Reported to produce 2 to 3 gallons 
&. mJLnutfi,,....,.....,.. .. ................................................ ..~.  ........

See log. ...... ..................

Do

Bo<

£/ D, domestic; 8, stock; I, irrigation; P, public supply; N, none, 
jl/ See table of analyses for analysis of water from this well. 
j3/ Water level reported.
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Table 3- Records of domestic and irrigation wells in 
Paradise Valley-Cent.

No. location

l6ll j Sn>J sec. l^

l6l2 feiir'fj pec. 2*

iLl UiNBi sec. ?5

.l6.1>..kfiN5.i.sec.......25.

T6l6 !SE^S*v£ sec. 25

lin 1 w£ see. 3^
161S ISEjFVi sec. 12

iT. 3 IT. ,H. ^ E.

1701 iiwisva c, ec 15

1702iNEji<nvi sec. 1

170UlEEjSEj sec. 6

1705 : SWi?E^ sec , 6

1706;SV4o^ r?6. g

1707-- do.

170?:5 SVfSW* sec, 9

iTOSiimrjH^sec i^

T 71 T   C!T?ljL_CTi^ ^- e* A/% T CN  

1712 SE453i sec. X?!

fnj rsisec 2^
171^ J3W^T>^ sec. 31*!

. Owner

Ell is
Salt River Valley
T«T Q -t x» >* T T ff 0 Y*   G /X O C! n 
1 Cie V & A VOW* V *»V\7 p +A

City of Phoenix

..................d.o........ ........................ 

do.
Salt River Valley

.................dp...............................

do.

* Q*s»*ll

Vj E 3royn

Earvey Bell

Stanlev Yori

E. E. KcLain

do.

C. AA ^nderson
Defence I?.Hiit

............. ....CO ........ .............:..

...Tho.ma.s................................... .

Doubletree Ranch

Driller

E. IT. Brown

*ubrey LyQ ns

...............do....................

Scott Coburn

Roscoe Moss

^ L Sroofcs

W. L. Brooks

Eayward and 
Cannelly

.............dp....................

_

Date 
com 
ple 
ted

191*

1925

19*1

..igUi.........

1929

19U1

.1.9.2.5........

Prior 
to 191^

1930

i°io
i.9..?9.........

wte
19U2

Depth 
of 

well 
(feet)

176

161

.JQO.......

..goo....... 

^55

197

250

165

176

..6.QQ........

..3D.O........

31g

200

300

.2Q.Q.......

§00

507

.1.9^,,,..

l6g

365

.1.5Q........

Diam 
eter 
of 
well 
(in.)

10

.....20........

....20........ 

....20.........

\.2Q............

20

ph.

60

6

........6.........

6

12

12

12

.......6..........

6

6

6



20

: Water
Fo. | Depth 

;- below

j ing -ooinl 
j (feet) a.

1611 \iy£/

1612 i 81 S

1613 ! 7«>i/

161U i 6i-t

1615 i 6«£/

1616 1 62^'

1617 ! 58^

1618 J106.8

1701 ! 172.85

170U 1 2Jio£/

1705 I 210S/

1706 S 185^'

1707 ! 187-/

1708  ; igU£'

1709 ! 208

1710 i 210

1711 ! 166.32

1712 ! 162.52

1713 j -

in1*;

Level
Jate of 
measure 
ment

t 
f

lol^li
Jan. 
1Q U6
Feb.

19*1.

19*1
.Dec.... . 
19^5

do.

19^5

Oct. 2U,

"'War ;-""" " 

...ISM............
Sept.

Ao'r. 
19U6

do.

do.
¥ar. 
19^6

19^5
C19^'

iiar . 2^ ,

Apr. CQ , 
i oii6

 

" 

Pump ;Use 
and 1 of 

power; water 
b/ j £/

fTI Tp r 15

T.3B IP

T,TB i P

T.TB j I

T.TB j I

T.T2 | I

c,w | s
0 /i '  T\ C! 
' /^   > ^

C,G j D

C , G i D

None ; N

C } N

c,'* : D

T.T3 ; P

T.TB | P

Hone; H

None! IT

0,0 ) 'S

C.E : D.S

. . _. . . .. . .

Remarks

Jo ft ft L 0 £?

Do.

Do.

Do,

Do.

Do.
DiscHarge about 550 gallons a
minute.

See well 19, table 6.

  See well B, table 6.

-

-

 

_

See log.

Do'. '

_

-

 

See well 35, table 6.



?able 3- Records of domestic and irrigation wells in 
Paradise Valley-Cont.

!To.

*

T715

1716

*/ 
1751
I/ 
1752

1753

175^

1755

1756

*/ 
1776

1777

1778
I/ 
1779

1780

1781
4/
1782

1783

178^

1785

1786

1787

Location

SW^IW-J sec. 35

HSiSEj sec. 36

T.I* K. .R.U B.

3JBjIBi sec. 29

NW^SW^ sec. 30

SWjSW-J sec. 31

do.

do.

SE^SSi sec. 35

T.5 H. ,R.U 18.

SVj sec. 1

cen. sec. 1

SE£ sec. 3

SW£ sec. 3

SE£ sec. 3

NVT^ sec. 5

SEj sec. 7

SW£ sec. 9

NSj sec. 1^

SB^ sec. 15

NWj sec. 2U

SBJ sec. 29

Owner

Cheney

Fovler McCormack

D. Vondracek

do.

S. E. Pezell

Fred Disera

Decker

Christians en

S. K. Wiley

F. W. Donars

Joe Mart a

Baby Howard

JoseDhine Stewart

Yalter F. Salyer

_

Milton D. Smith

Driller

«.

fr

Houck

do.

 

V. L. Brooks

do.

_

_

rM

.

_

-

Date 
com 
ple 
ted

_

19!*

_

1928

 

_

.

_

Depth 
of 

well 
(feet)

_

300

..1..3.55......

300

300

300

300

  _

277

176

160

.......Ite......

..........97......

.......&.......

......S..7.2......

......3.75......

.....IQk......

.....:..8.07.......

100

6 86

Diam 
eter 
of 
well 
(in.)

20

20

6

6

6

6

6

8

_

_

.
_
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No.

1715

1716

1751

1752

1753

175^

1755

1756

1776

1777

1778

1779

1720

1781

1782

1783

17SU

17S5

1786

1787

Water
Depth 
below 
measur 
ing paint 
(feet) a/

^ .

166

33QS/

26b£/

2352/

 

302.6

8$*/

133®/

I3o£/

31.0

dry

670^

dry

UU.o

dry

51.0

62&

Level
;Date of 
;measnre- 
Iraent

 rcef;'T^;" 

i 19^

iNov. 
j 19^5

! do.1'Cc'tT' " " 

119^5

j -

1  
UprT"267 
I 19^6

 June
!i9^

I do.

! do.

{ do.

i do.

! do.
aJune 
p.9^6
b"iine **,
i 19^6
VTiine 6, 
1 19U6
jJune 1i,
! 19^6 iTuiie : -- -- 

19^6

Pump 
and 

Dower
i/

T,E

T.I

o.a

c,a

C,G

c,v

c.w

c,o

C.G

c f a

c,a

c,a

C,G

Hone

G,W

None

 ,G

None

c,a

c,o

Use 
of 
water

£/

I

I

CT

D.S

D

D

D

D.S

D,S

D.S

D.S

D,S

D.S

N

D,S

jr

D,S

N

D.S

D,S

Remarks

_
Reported discharge 1,300 gallons 
a minute.

See well 5» table 6.

 

-

_

 

«.

_

-

-

_

_ 

_

_

^^

_

-



Table 3- Records of domestic and irrigation wells ia 
Paradise Valley-Cont.

No. j Location

|T. 5 H..R.3 3.

lg66;ST5i3Si sec. 33

ig67;sw-Js*J sec. 3^

IT. I* N. , R.3 B.

igg6ii;nir4su^ sec. 3^

lgg7iK]5.JSVj sec. 3

lggg;SV4»WJ sec. 15

Iggg^SE^Sj sec. 22I/ j ' "  """  " 

lg90!W-jGSf sec. 27

lg9lisE|SE| sec. 27

lg92SffS^n5i sec. 3U

1^93 :!FV^rE^ sec. 3U

189^ S^i-SS-i sec. 3^2/... ........................................... 

lgS5!SViSWi sec. 35

lg96^ do.

!T.3 H. ,H.3 "B.

ISOSiS^lSNj sec. 1.a;/ .......r ...... ................................ 

1907-: S^;^i sec. 2

190g:NE^irrfi sec. 2

1909 iSW-^SSi sec. 2

1910 is^r-^rai sec. 3

1911 ijrojNaJ sec. 3

Owner

J. J. Hendricks

do.

A. D. Hendricks

James Seeley

Paul Versluis

Shumway

H. E. Myers

.

C. P. Boyer

C. V. Dent

Wheeler

A. J. Norris

.............do ft ..........................

- Maxwell

H. J. Love

J. M. Boeder

3u.dy Sanders

J. 0. Shipp

Dave Holmes

Driller

_

_

^.

_

_

 

m

^

Joe Yousko

-Stewart

A. H. Vaughn

Joe Ypusko

- Kinney

Xlfci. Hinton

H. 11. Holmes

do.

do.

do.

| Date 
com 
ple 
ted

 

19>45

19115

L^

- 

rm

1933

_

.

151+6

_

_

_

Depth 
of 

wsll 
(feet)

31

_

219
3S

 

250

152

26U

230

21 g

203

2^2

300

2U6

226

...211.......

2C2

19 1*

Diam 
eter 
of 
well 
(in.)

U

g

g

^g

6

6

2*

6

6

.

6

6

.......8...........

g

g

g

6
_

_



Fo.

1866

1867

1886

1887

1888

1889

1890

1851

1892

1893

1S?U

1895

1896

1906

1907

1908

1909

1910

1911

Water
De^th 
below 
jaeasur- 
ing point 
(feet) a/

...39.................

185.2

33.25

.

9&i/

21U.U3

223®/

181.6^

180

187. 8U

182.80

isa£/

193-72

190^/

173S/

172®/

Level
Date of 
measure 
ment

Apr. 2U, 
1PU6

Nov. 7, 
19^5

*DT. 2^', 

1^6

.

Apr. 
19L6
Mar. 22, 

19U6
Aor. 
19U6

_
 HarV 22,"

l^U6
Fov. 
19^5 Har;-"g^;- 

19^6

Mar. 2U, 
19U6

_  .aprrar."
19U6

-
-
-

Pump 
and 

power' u

c,v

c,w

0,0

C.H

c,o

,C A O...

c,w

None

0,0

0,0

C,E

c.w

None

None

c,w

None

C.B

C.W

C.V

Use
of 
water

£/

D,S

S

D

S

D,S

D »s  

D

N

3)

D

D

D

N

N

D

N

D

D

D
s....~   ....._

Remarks

.
_

Reported unfit for drinking.

 

..

_

_

 

^^

See well 7. table 6.

-

_

-

-

-



Table 3- Records of domestic and irrigation wells in 
Paradise Valley-Cont.

ITo.

1912
 "  a/ 

.1.9.13

191U

1915

1916

1917

1918

1919

1920

1921

1922

1923

Location

NV^JTEj sec. 3

do.

SE$J!4 sec. 3

ra&oiw 11

BTjNBj sec. 11

do.

SEjSBj; sec. 12

Wi sec. 1U

do.

2WJ sec. 23

EVjOTSj sec. 31

Owner

V E Carter

.Freda jNat ion.... ........ 

R. H. Brewer

V. y. Tevlin

Thos H. Hotb

Sunny^ide Schqp],

S. A. Nesbit

Harvey Bell
Arizona Aero

do.
Seventh -a.ve. 
Bible Church

Davids on

Driller

Jw Youto

.................do..................... 

3. K. Holmes

A, J, Stewwt

Wfigins

Coke

.

A. J. 5t^rt
Eyatt

_

Date- 
com 
ple 
ted

............

.

..

Depth 
of 

well 
(feet)

......297..-..

....270......

21J8 ......

....-25Q.......

206

... isi......
.......3^....,

2S5

300

Diam 
eter 
of 
well 
(in.)

[,. ......-«.....

... ..£.....

...........6.....

6

g
U

........£....

_

a/ Measuring point was usually top of casing, top of munp "base, top of
water pipe clamp, or top of well curb, 

b/ C, cylinder; T, turbine; &, gasoline; 5, electric motor; V, windmill;
H, hand.
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Fo.

1912

1913

1915

1916

1917

191 8

1919

1920

1921

1922

1923

Water
Depth 
below 
measur 
ing point 
(feet) a/

177^

187s'

1922/

I**/

185s/

190S/

190e/

1 l40e/

196.02

190

_
............................

Level
Date of 
measure 
ment

_

l"9U6

_

19^6

_

1933

1913 Apr  ;- -- 

Mar. 22, 
19^6

-

_

-

Pump 
and 

power

c.v

C.G

C.E

C,E

C

C,G

C,G

Hone

None

C.G

C f G

C.E

Use 
of 
water

£/

D

D

D

D

D

P

 D

!H

;*
ID

:D

JD.S

 

Remarks

_

_

 

_

_

  m

See well 11, table 6.

 

See well 15. table 6.

_

-

£/ D, domestic; S, stock; I, irrigation; P, public supply; N, none, 
d/ See table of analyses for analysis of water from this well, 
j/ Water level reorted.
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Table U. Logs of wells in Paradise Valley, Maricopa County, Arizona.

j Thickness 
j (feet)

Driller's lo«r of well 1036. 
~S. ID. Brown, owner. \ 
NE£ sec. 16, T. 5 H. , R. S E. 
Alluvium ------- : 20
Tuff and lava - - - - J280 
Angular granite, | 
moderately consolidatedJ500
tnr.n\ ..T nil'UiniJ :

Driller's log of well 1608. 
R. D. Searles, owner. .- 
SW^NWJ sec. 11, T. 2 IT/, R. U 
Caliche ------- 0.12
Sand and boulders - - j 16
Clay ---------j 8 
Sand and boulders - - j 8 
Clay ---------|7i
"lOT AT TYTPDnTT  

Driller's log of well 1609. 
Salt Hiver Valley Water! 
Users' Ass 'a., owner. I 
NE£ sec. 11, T. 2 N. , R:. U E. 
n AV   - -___ j-in

Clay (water 69 feet) -'J55 
Water-bearing gravel - | 22 
Clay and caliche - - - 181
TTi^AT. TWPT'TT - i

Driller's log of well l6lO. 
- Martin, owner. i 
Ff-JSVj sec. 15, T. 2 K. :, R. U 
TO-D soil -------f 3
Clay --------- JL10
G-ravel and boulders - 1^6 7
01 av - - - - - - -! ?P
TTl'Ti.iT "mTDTtT  

DeDth 
(feet)

20
300

800 
800

35. 
112 
128 
136 
ll& 
215 
215

10 
25 
8n 

102 
283 
283

E.
3 

113
ISO 
202 
2G2

Thickness jDenth 
(feet) Ufeet)

Driller's log of well 1612. 
Salt River Valley Water 
Users' Ass'n. , owner. 
NWJ sec. 2U, T. 2 N. , R. U E.
Top soil ------ ; 2
Caliche ------ | 8 
Clay -------- |8
Caliche ------ il6
Boulders ------ {70 
m av - - - -   ?2vxajr : C.C-

Caliche ------ |15
n"} w~          111

TOTAL DEPTH - - - - !

Driller's log of well 1613. 
City of Phoenix, owner. 
m%S$% sec. 25, T. 2 N. , R. 14
Top soil ------ : 2 
Clay and caliche - - 1 U 
Clay and sand - - - j 6 
Hard caliche - - - - j 2 
Gravel and boulders 131 
Cemented gravel and j

Sandy clay ----- |10 
Hard cemented sand - j 7
PI fitr         ' ! n
UJ.B.y i-*1 ^

Hard sandy clay - - |5H 
Stickj^ clay - - - - i 6 
Cemented sand and clay'81 
TOTAL DifipTH - - - - \

2 
10 
18
& 

10U 
126 
135 
150 
161 
161

35. 
2 
6

12 
1U 
U5

1^2 
152
159 
169
213 
219 
300 
300
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Table U. Logs of wells in Paradise Valley, Maricopa County, Arizona-Cent.
SJ

\ Thickness 
1 (feet)

Driller's log of veil 
City of Phoenix, owner 
Fif^NEj sec. 25, T. 2 N 
Top soil ------ 
Hard caliche - - - - 
Cemented sand and

Gravel and "boulders- 
Sandy clay and 
cemented sand. - - - 
Sandy clay and some
glaVWJL         _«.

Cemented sand and
gravel ------- 
Cemented sand, some 
silt --------
Sandy clay, some

Cemented sand, layers
of clay ------ 
TOT.hL DEPTH - - - -

Drill er f s log of well 1 
City of Phoenix, owner. 
NEiMTj sec. 25, T. 2 N, 
Caliche and clay - - 
Cemented sand and

Hard caliche - - - - 
Cemented sand and

Gravel , sand and

Hard sandy clay - - 
Cemented sand and

Hard sandy clay - - . 
Hard sandy clay, some

TOTAL DEPTH - - - -

L6lU.

!, R. U 
2 

10

u
127 

28 

26

60

65
75 
66

337

.615. 

, R. 5
10

5 
U

s*

i*tf>:« 
75

5
26

186

Depth 
(feet)

E. 
2 

12

16 
1^3

171 

197 

257 

322

1463

800 
800

E. 
10

15 
19

23

163 
238

2^3 
269

U55 
^55

Thickness 
(feet)

Driller's log of well 1( 
Salt Hiver Valley Water 
Users' Ass'n. , owner. 
SS^ST-r* sec. 25, T. 2 N.
Top soil ------- 
Caliche and sand - - - 
Hard .caliche - - - - -
Sand ---------
Hard caliche - - - - -
Sand and clay - - - - 
Hard caliche -----

Tine sand ------

Sand and gravel - - - 
Clay ---------WJ-V*jr

Caliche -------
Sand and gravel - - - 
Caliche -------
r*1 Qtroiay ---------
."p^jfn   T Tl'IPDTllT

Driller's log of well I£ 
Scdt Hiver Valley Water 
Users' Ass'-n. , owner. 
JW£ sec. 35. T. 2 N. , R«
Top soil -------

Caliche --».----
Hard clay ------

Clay ---------
CrTfftV^          

Clay and gravel - - - 
Gravel, up to 6 inches
/1 1 flni    

"71 4 ;ffl jT T\ L' lyfllj

5i6.

, R. U
U
3 
3 
l
7 
2
 7

80
5 
U

31 
5 
5 
5 
3 

36

>17.

1* E. 
3 
5 

22
11

3 
8 

86 
5

35 
72

Depth 
(feet)

E. 
1*
7 

10 
11 
18 
20 
23 

103 
108 
112
1^3
1^8
153 
158 
161 
197 
197

3 
8

2
1* 
52 

138
1*3

178 
250 
250
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Table 6.Records of wells in Paradise Valley, Maricot>a County, Arizona (191U). 
(.?rom U. 3. £eol. Survey Water-Supply Paper 375-B, pp. 70-71, 1915. 

Records obtained by 0. B. Meinzer.).

a cd

Number or

la

P
3
5

7
K
9
0
1
72
5 
6
7
K
9

>0
>T
>^
'fy-
»5
>fi
>7
>«
>Q

0
1

?
7 
3
U

5
fi
7

Owner

J, D. Houck
do.

B. A. Howard
W. H. Rheimer
C. B. Williams 
- Tymack
0-eorge O'Clair 
Harvey Bell
- Lyman
- Ha^l
- Netsbit
J. Lammers
  Lane:! ey
S. L. Montgomery 
- Allee

- Bngel
- Lynn
- Perroer

J. R. Brock

Jasper Morgan
J. N. Green
Miss G-reen
- Hover
Henry Crowe

H. B. Pierce
S . A, All en
J. W. Smith 
R. W. Gowey
Kelley Wright
A. Showers

Location

Id ! 0*3!
  o   -r-l-f>:

: +j : w o:- o>+> Kind : o   « £:' tym _
: O> : 3. : J30J 01 

-. . :«> : 0 i COOJ -Quarter: j E-« ;«   well

SB.... !29! 6 1 Uj Dug
SB. .. . !29! 6 I U| do.
SW. ... !28i 6 1 U! do.
SB.... I28i 6 j ^1 do.
SW. ... 130! U ! M Drilled- 
HE. ... 1*51 3 1 3! do.
SW. ... j 1! 3 Uj do. 
NB. ... j 6! 3 i *H do.
KB.... 18! 313^ ......
SB.... 19! 3 ?3J ......
ira. . ill? 3 i 3= Drilled
SB.... 111! 3 U! do.

SW. ... ilUl 3 j 3J Drilled
»w. ... a}! 3=3? ......» ««.»^.* -/: */ i ^   ......

Center il3i 3^3; ......
ss#. ... ii5i 3 ! U! Dog
NB. ... =151 3 !Ui ......
NW. ... ilUj 3 lUi Drilled
NW. ... 1221 3 11*= Dug

. =22; 3 ' Ui Drilled
HE. ... 123! 3 1^1 do.
HV 5 2U 1 3 * U ! Dag

(d) I2U! 3 iUl .....
SW. ... 127? 3 I 1*! Drilled
NB.... 1271 3 iUi do.
NW.... 126= 3 :Ui do.

(e) 126! 3 lUlDiig 1U6,
1 I 1 Idrilled 
I ! j !100 

SW. ... 130! 3 !5i Drilled
NE.... 1301 3 =5i ......
SB.... 133 \ 3 jUl Drilled 
NW. ... !3lf! 3 |U: do.

NB. ...135^ 3 i^iDag 120,
!' 1 : 'drilled

Depth 
of 

well
Feet

16
, 6

23
310 
200^
300 
251

160
o?c235

273
225 
198

163
176
200

clOO
532

c 60
200
175
160
257

198
lUl
7 1*7
205
300

Depth - tp." 

water 
level
Feet 

12

22
2«72

195

200
. . .

196
7R

177
185
18U

157

ISO/i
"\ l^C

130
1^4-5
1^5

180
102 
111

108

Diameter 
or cross 
section

5 T^v R ff*r*t
*4- by U feet

6 inches

6 inches 
do.

6 inches

k feet

6 inches

6 inches

Yield 
per 

minute
Gallons

5 
Low

20

18

f lio "T\^

f 10-12

a Shallow. d Bast central part. 
b Middle of north margin, e North central part, 
c Well not completed.

f Reported by the drillers.
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Table 6. Records of wells in Paradise Valley, 
Marico-oa County, Arizona (191*0-Cont.

D- 
<D

C 
O

39 
bo
ui

UUa

US 

50

51 
52

Owner

Dr. La Hue 
Fred T. Weaver

J. T. Holmes 
J. D. Bowers 
Mrs. A. J. = 
Montgomery 

do.

Hans Weaver 
Sanatorium 

Hat tie Weaver 
Mrs. Larsen

R. G. Havkins

Store at 
Scottsdale

Location

^iarte?

SB.... 
SW. . . . 
SB. ...
MB.... 
MB....
SB. . . .

SB. ... 
MB..'..

SB. ... 
W....
SW. . . .
SB....
SW. . . . 

SW....
Fir..-.. *

Section Township north

31 2 
2! 2 
2! 2 
2! 2 
1! 2 

-1| 2

1! 2 
10 | 2

10 1 2 
111 2 
111 2 
15! 2 
22| 2

23! 2 
26! 2

<u*^ 
3 <c

U

U
U

u 
u
u 
u

u

Kind 
of 

well

Drilled 
Dug 

Drilled 
Dug 

Drilled

do.

Drilled 
do. 
do. 
do. 

Dug and 
Drilled

Drilled

j Depth 
Depthl to 

of -: water 
well! level
Feetl Feet 
116! 85 
iaj 75 
... I 57 
160| 80 
120! 88 
103| 70

103! 70 
1151 90

lU5l 90 
116! 75 
100! ..

168 j 69 

60! ..

 

Diameter 
or cross 
section

8 inches 

do.

6 inches

8 inches

f

Yield 
per 

minute
Gallons

a 13

a 50

a 50 
a Good

a 20

a 750- 
900

a HeT>orted by the drillers.

5. Penetrated loam containing several befe of caliche and at a depth of 
272 feet reached a bed of water-bearing sand 7 feet thick, underlain by a 
layer of yellow.clay, beneath which it entered a bed of coarse gravel that 
extends below the bottom of the well. Pumping plant consists of a single- 
acting cylinder pomp, the cylinder being set 293 feet below the surface of 
the ground; a U-horsepower gasoline engine; and a concrete .reservoir.18.5 
feet scpiare and 3 feet deep. Cost of drilling well was $315.; cost of pumping 
plant (not including well), $^35« Well has been pumped continuously for 10 
hours without noticeably affecting the supply. In test made ^kugust 30* 191^» 
107 gallons was pumped in 21.5 minutes, making the rate of pumping about 
5 gallons per minute.

7. Pumping plant consists of single-acting cylinder pump, cylinder with 
g-foot suction pipe set 270 feet below surface of ground; an International 
U-horsepower gasoline engine; and an elevated tank. Irrigates a small garden 
and about 30 peach trees. In test made august 28, 19lU, almost exactly 
20 gallons per minute was pumped.



Table 6. Records of wells in Paradise Valley, 
Karicopa County, Arizona (191^)-Cont.

8. Penetrated bed of caliche at 12 feet b*low surface. Water lifted 
by neans of rope and bucket. Tenroerature of water, 79°^. Cost of well, 
$262.

15. Penetrated valley fill containing a bed of caliche, 10 feet below 
the sii.rface and two layers of gravel; the lower one, at a depth of 196 
feet, yields water. Well ended in coarse cemented rock talus. Pumping 
plant consists of a single-acting cylinder pump (cylinder set 215 feet 
below surface), a 3-horsepower Fairbanks-Morse gasoline engine, and a 
750 gallon elevated tank. Irrigated 6 acres of maize and melons in 1913* 
In test made .august 27, 191^, 18 gallons per minute were pumped.

31. Well ends in conglomerate containing bovdders several feet in 
diameter. Yield of well reported to be ^JO gallons per minute. 
Temperature of water 79 ' 

37. Penetrated three strata of gravel; ended in fourth stratum. No 
casing used. Water reached at 118 feet below surface; rose rapidly 
within 108 feet of surface.

lJO. Well ends in water-bearing gravel. Pumping plant consists of a 
single-acting cylinder pump (cylinder with 15-foot suction pipe set 
80 feet below surface), a 12-horsepower gasoline engine, and a 1,275- 
gallon elevated tank.

UU. Two wells 10 feet apart. At depth of 103 ^ee<b reached bed of 
uncemented bowlders and sand, which could not be penetrated without cas 
ing. In one well this bed consisted almost entirely of bowlders, some 
of which required to be broken in order to be removed; in the other it 
consisted of sand and some bowlders 1 or 2 inches in diameter. Pumping 
plant consists of single-acting cylinder pump in each well, both 
o-oerated by gasoline engine. The two wells are said to have been pumped 
continuously for 5 hours, during which a combined yield of 100 gallons 
per minute was obtained.

U6. Well ends in water-bearing conglomerate. Pumping plant consists 
of a single-acting cylinder pump (cylinder with 20-foot suction pipe set 
120 feet below surface), a U-horsepower gasoline engine, and a 1,275- 
gallon elevated tank.

Ug. Well ends in water-bearing conglomerate.
50. Dug to 69 feet; drilled to bottom. Penetrated alternating beds of 

clay and gravel, including four beds of water-bearing gravel. Pumping 
plant consists of a No. 5 vertical centrifugal pump with a rated capacity 
of 750 gallons per minute, set 69 feet below surface, and a 30 horsepower 
crude-oil engine. Drilled portion of well is cased, the upper 10 feet 
and lower ^5 feet being -perforated. Said to have been pumped at the rate 
of 900 gallons per minute for several hours without apparent effect on 
yield.
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